Cocaine potentiates ethanol-induced excitation of dopaminergic reward neurons in the ventral tegmental area.
The coabuse of cocaine and ethanol is one of the most frequently used substance abuse combinations in the United States. The dopamine (DA) neurons in the ventral tegmental area (VTA) are important in the rewarding mechanism of these two substances. Cocaine is known to block the reuptake of DA and serotonin (5-HT). At concentrations below 1 microM, cocaine preferentially blocks the reuptake of 5-HT compared with DA. We have previously shown that ethanol increases the firing rate of DA neurons in the VTA, and that this excitation is enhanced by 5-HT. Extracellular single-unit recordings were made from VTA dopaminergic neurons in coronal brain slices from young adult Fischer 344 rats. Cocaine (1-10 microM) reduced the spontaneous firing rate in VTA dopaminergic neurons in a concentration-related manner. A lower concentration of cocaine (500 nM), which is a concentration that is pharmacologically relevant in addicts, produced only a very small decrease in the firing rate of VTA neurons but potentiated ethanol excitation of these neurons. Higher concentrations of cocaine (1 microM) did not enhance ethanol excitation. Ethanol-induced excitation was potentiated by the higher concentrations of cocaine (1 and 2 microM) in the presence of the D(2) receptor antagonist sulpiride (1 microM). Furthermore, cocaine potentiation of ethanol-induced excitation was reversed by ketanserin (2 microM), a 5-HT(2) antagonist. The enhanced ethanol excitation of VTA dopaminergic neurons caused by cocaine may partially explain the high incidence of the coabuse of these two substances.